Hepatitis C viral protein NS5A induces EMT and participates in oncogenic transformation of primary hepatocyte precursors.
Apicobasal polarity, which is essential for epithelial structure and function, is targeted by several tumour-related pathogens and is generally perturbed in the course of carcinogenesis. Hepatitis C virus (HCV) infection is associated with a strong risk of hepatocellular carcinoma, typically preceded by dysplastic alterations of cell morphology. We investigated the molecular mechanisms and the functional consequences of HCV-driven perturbations of epithelial polarity. We used biochemical, genetic, and cell biology approaches to assess the impact of hepatitis C viral protein NS5A on the polarity and function of hepatocytes and hepatic progenitors. Transgenic animals and xenograft models served for in vivo validation of the results obtained in cell culture. We found that expression of HCV-NS5A in primary hepatic precursors and in immortalized hepatocyte cell lines gave rise to profound modifications of cell polarity, leading to epithelial to mesenchymal transition (EMT). NS5A, either alone or in the context of the full complement of viral proteins in the course of infection, acted through activating Twist2, a transcriptional regulator of EMT. The effects of NS5A were additive to those of TGF-β, a cytokine abundant in diseased liver and highly relevant to HCV-related pathology. Moreover, NS5A cooperates with oncogenic Ras, giving rise to transformed, invasive cells that are highly tumorigenic in vivo. Our data suggest that in the context of HCV infection, NS5A favors formation of preneoplastic lesions by disrupting cell polarity and additional oncogenic events cooperate with the viral protein to give rise to motile and invasive tumour cells.